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(54) PRODUCTION OF CERAMIC PARTICULATE AND DEVICE THEREFOR 
(57)Abstract: 

PURPOSE: To obtain a uniform particulate at high yield by applying Taylor vortex as the flow of 
CVD reaction field to uniformalize the temp, distribution and concn. distribution of a reacting 
gas and the residence time of the particulate confined the vortex. 

CONSTITUTION: One kind or plural kinds of metal compounds are vaporized to a gaseous 
starting material and the gaseous starting material is supplied with a carrier gas to a reaction 
space provided in the annular part between the inside and outside cylinder of a co-axial double 
cylinder type reacting device having a stationary outside cylinder and a rotary type inside 
cylinder and is allowed to react in the reaction space while rotating the inside cylinder. 
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mm.2 ] w:my.w\\z^ -wjrJmm--^^^ v 

z t mmttimm. 1 mmmm-jim. 
[11*113 ] MiiZMmmm^wmftkfifzz. 

[11*114 ] Kmmm<n-»'nzrA "y-m^m^ 
i. a \zmrmmmimm-fh i t ^m^^-r 
1) ii*ii 1 - 3 V ^-f ti*HciB«<7)«)t*ffi„ 

•fixm4 0-15, 00 o&yo . 0 5 

-2, 0 0 0i^Kffli:^rl,j;at^RW<?3@i5^MS5. 

II 1 -4 V^#-ii:?)HciB««fi3ti-ffi. 

Ta = (Ri • CO ■ d/v) (d/Ri ) 1/2 

Re = d • u/;^ 

(5^1^. Tattr^^-a. Ri imVWi^. o^\tm\ 

mm. 6 ] -'mj3»m%m^.<nM\Am^%\t 

mmmmw:. ■(t^mz'2m^^x.^-;u^~-i\H9mm 

nmm 7 ] ^m-mmmKmm^zmw&m 
t^Qt^^^i,ztm^ii. mMf-mv^mtm^fi 
T V ^ I. i t i-^ mm 6 mmcommmm. 

[0001] 


I. mWM:^':^(Dit^Kii. ttch-hCVDWi (Chemic 
al Vapor Deposition ; ^M^^Jig^S) i,zX^-^yi 

7 ? xmi'f-rmmmm-ti -^mm^i^mmizm 

[0002] 

^y^-y^Xmi^at. TiO, , ZnO, Al 
2 O3 , S i Otmm.it^. S i C, T i C^cOM'fB 
!f^, Sig N4 , TiN, A 1 N^Og-fbftWfSST*^' 

ifit,co%mw&. ^3Ktt. 

[0003]-fe5S-y ^Xm)H-<r)^X\ Mxii'S-ft^ 

mm. mmM. m^a. mmmmMtLxm^^^ti 

X\^h. ttz. MiiS's s i c'mtfi^&Wxii^ffu 
TMv^^tiTV^S. icom^y^'y9x'm&i^m^ 

%m±^ff)iMmmm±9^x±%\^tiK ^comt^m 
±mzm^^^h \z\im-m^mm^\ m-ts:'mt 
fiu^mmxhh. t^^hh. mi^ittizt^zx 

m^^fzMz^mm%mm^-:>^mhtitc<t^& . 
ttz^y^y^ xmif-ii. m'bmzmmmtti z. 
ki^zx-ox. mmf&ti^y^^y^xa)mmm-^ 

ifz^tiztii^xii. zcDXd ^j:mmmmi^co 
mmi:m±mmm^ at , -t ^ 5 7 ^ xmm 
mj&th^n^i^-^zm^ti&mmh. m^zmmn 
gp&i^-^ctf < }mti z t x\ mcommc^'m 
mmnmzR^ztm^\ ^--^Mm<^mii^- 

[0004] m^mx -5 'jr. tmxmm^xxmmmi 
tti-^y s -y^yMmcommumzii. ±^<m 
X. mmtmmmi. mmmxu. mii^. mit 

mmLxmitmmmmm (mw2-59425 

m ■ ^)<7:rmmntxwMnKm%z.-fzuz 
jcDs fm^n'zy^v^xmk'f'^^h-n'&fhh. a 
mmm&\z-:>\yx\t. mmx i 02 wm-m^ 
ymmMzmMk'mi. ^mmzi'o'm&^m^ 
mwmxm:fh^'& mm-i-mwhrn) m 

if'miotiX\-^h „ WMMzi. hW-&y'o^Xz-o\^X 
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[00 05] nmmxii. -m^. mmm^i. t 

lfit3j;OT?rff2-208369^^^#) ^^'fel.. tfz. %WA 

co-^mtLX. CVDffi (fvWl^^JS*S) tniiix 

h *t . Mj£«=^»A LT . mxm-\m m 
mLx:r.:^-}v^~^^ix-\t^m^^xmm-m 

x\^i>:imm\f^iri>. muf. ts^^s-fi^^ia 

^M^4 LT . C VDSt j; 1} ^f^B^S^^ U 
SlattSi-a^ (#ifl¥4-97907 Wm) . fMJfS^lt 

( #l3Bg64-80437-^i5rf|l ) » 

[0006] ±iBcOMSi:MfaSOS^i^#tt^*-r 

mitt. ^m-mwm'^mmrmmLx. mm 
m<x mmwm^^fmhum min. mm 
mmnMWff^m&xu. m^m-mmwm) x% 

[00 07] m^(r)%m&hh\^\i^(r)-^&x:hhc 

V D ffiS.ti<-^-<7)-S}£T-* h I ^x \t . 

ii^-ismm.mm-fhuz^ K]m'mx:(rfim.% 
flj, w:m7Am.m-x\iMMmmis.mm-\zi-£ 
^ j; -5 mmmsmnzw.fAiiy^^mmmLx%i 

7-.m.mx\twmmmm-^^n-\z-fh(r)ifim l 
<. ^<DMzKii^coxir~/vr-/r^mmx\ ttz. 
Kmp^m^(^Win^comm^mzmm&\^t^^ 
ozbt^mmx-h-otz. 

[0008] m-'mm(Df^xhiii\ t-i y 
-mmm-ti zticx^ xi^-^^miuiimi^ 

#rfSHg56-139122 -t^&ffifciS^^ixT V ^ I. « i i tr-^ 

fzL. m«m±L. mmi:~mm,&±i,zm^ 
ifz t § i^z^co-mmzmtii Y—ry^mmix-h h . 

^[SitoM^sjiixas&sstas-rs i 1 1 j; D , mm 


OV^t{±. ±fB!tfMBg56-139122 WkmiZl^m^tCt.\^ 

-Hmi^<rm^tix\-^-^j:\-^. 

[0009] 

[i«ssr»iftti>/ti>6«#ia] ±iB<?)Mfflffi 

7°;^)%^T*D. 'mmkifx:%. j?-om&-m¥m 
-m^mmm'^mm^'^'yts:\ ^uzwm t t -fe ^ s 

7 ^ xf);Mi^iO:icl4-S*^TfrilT-& I. i t Sr HI. L . § 

t,\zm%vmx-mm%^\^f^> 

[0010] t^:ib*>*10fl«^t(±. ( 1 ) -a«. 
ft. ( 2 ) KtSaS^S:^^ U T- 

4ti>-te^S7^ ■yxmmti-ffmnk'^mth <i t 

^^mt^l-mlB ( 1 ) iB«c^K5t*ft. ( 3 ) itfiZ 
19 , «<7)M5r I. JaR;^'x ^ ^ ^ U T-7:?'x t j: 19 SJE 

^^hz.h nwib-thm. ( 1 ) xii ( 2 ) iBa^os 

jt^-ft. ( 4 ) KmmmijMz'fA 

§ii:-?> J; a \,zn'm(nmm,mm-^h ^ t mwht 

mlB ( 1 ) - ( 3 ) v^-rti*H3fB«c?3«jt^ft. 
( 5 ) -ftm^X-m^tihrA y~Wm\yA J)VXi% 
i)K m-e'tl4 0-15, OOOXW'O. 0 5-2, 0 

0 0 a^m^ hti:hi.3 ^zmmff^ m^nm&Rm'm 
mkum-ummti^tmrnb^mm ( i ) - 
(4) \mxmzw&(^mmm. 

Ta = (Ri ■ a> ■ d/u) (d/Ri ) 
Re=d ■ n/u 

{^^. TaJir-^^-l. Ri (±F^P3tS@s 

m<nn%Mn&. Re {ii^-^y/i/xm. dfirtj-i-nwrBi 
^ti t mzm-^:fi'ycoimQimt^zm^i:M.mm 
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mmmmw&Mmti z t mmtti -fe 5 s 7 ^ 
xasi^^ssss. Mimz ( 7 ) m^zMEnmm 

m^wcm^-^fix\^hzk mmttmm { e ) 

[0011] HT. mm^zm-d^-^x^%m^z-ouxmm 

fjm^k^fil^^ V7'-:^':^izX^. »±lfzmm2 

mm.p^!,ztmucomm^i^firzWMmtkn 
mx~th. zm. mmmmmmmmmm3{z 

i^'Om^^^kflXm. rtRffli:^l-Rffi2<7)PBlPf 

{Km^ms ) \,ziin¥]m<^mm.mij'xm<nm-)5w\ 

m^MThhtiK ffiPi-|pl^|si(tTfl»tl.fSt. zn 
T-i y-mi^z^tfihWMA':^\±. it^^nz&Wx 
Ti (OC3 H7 ) 4 -* Ti O2 
(Si (CH3 ) 3 ) 2 NH 
S i H4 + Ng ^ S i N2 H4 

[ 0 0 1 S ] i?:m'&fSim^^-JV^-7i--^h L 

T{±. iicvDo*^. mmmn)M,&-9f'^m-'^z 

[0019] mfi^iiMmwai. y A iv^-^. mm 
mm.mmmhhtiK mmnmi^zii. mmm 

[ 0 0 2 0 ] mmmmh^y^ -yc^xmtL 
i-<mmm.i,z^\^xwLmi. mmmmh^y 
s y^xmk'^-i:mm-h^z\i. m(03-o(^mmm 
\f^fih. t-tm2\±. ^w^kzi^mmmm^'th 
^y^ 'v^m%iL^immhmm 1 <nmw.cnmm.(D 

6. Km'^mAv^ax^i^zx '0K)^'^mzi5\^XT 
Mz-^\^x\i. mm(mi(r)im^hnm.xhh. *gK 


^--k'mX\t^WM^%Z IX^y 5 -y XftS^ 

mmmixmmtii. 

[0012] MS^'ftStii:. fiESiJ«l=^ll»f*Sr 

[ 0 0 1 3 ] =3f ^ u T-^'xtti&saii. MmfB^^zhfz 

x\ ^<7)i^imm^mtixii. mm. wt^mM^ 

[0014] m-Mmmmmmi. w±LfzM-pi 

xhimmmmmmt ixm^m. wmmm 
mz\t. mmxTy\yy^. -fe^s-y^x. ^m^^'yx 
mmmx%h. 

[0015] mmmmmmmmt. mm^mm 
[0016] \\mM\zmtt^^-]v^~m?m.h l 

* («MF^) m^. \mA<.myy\ co, , ArP 
\y~^~m. T-^yyx-?. mwmmtmy'yX'? 
mff^msMxhi. 
[0017] ^fi^comm^-ti, h . 

+ 4C3 He +2H2 O (ilCVD) 
S i2 NCe Hjg (3tCVD) 
(r^XvCVD) 

ti>v^Tiis /^ic. mhzMmm.K]mmzmmm- 

fix\^h. apt,. zLx-mmmmm^i^t\±. 
m&m^ UT-^'xfti^gai 1 x ^oim^tih^^ 

iJ7-;^?';^*t=, mftftl^^^assi o&fflv^T-fe^S 
Wmtfffiimu 1 2 A^^.RjESrBlSt»A1-|)¥Sa: 

v^a o i<7)tjaTii*wzaR«RjEsa<^]ia5(cig 

JM.m:ti'xcoit^Rmz X^-J^tfz^y^^y^xtiK 

p 1 2 J: ^mx^tifammi^mmi^zmti ^ 1 1 

(DfSr^b mmmmmw7xmu^tLi . mmt 
i^«ffi*&pi 2(±. mnm^mcoxamicmn^ti 

[002 1 ] f^mem^^ u 7-;e?'xtti&sa{±. ^ 
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^^^tih mzn^ ^ . ^ ^ u T (c J; -5 T ft jS T-a 

[ 0 0 2 2 ] lasii. j; ^mmmi^^^ti^ 
5 s -y ^'xas^^&fi5tti.^«m2c7)«jai7)gac^- 

*4 . wmmtrnm s a . s b . ^-v y r-;^'x«i^ig 

« 6 a . 6b. K&^mSRV'^tL^ t J: D RJESH^ 

h-^fz-bK il3c0Wci3V^T{i:. W-.m' :^(^mut^ 
2^ (9a, 9b) IS(.t'^ixT^^I>*Tmi>« 

. H 3 T1iiIfi^";^coffi*§P»i-2oi7)«^^MS^ bfc 

[0023] mmmmmi:^y^ -^^xmrn-^m 
a^jijst^ bmzw.m':^<nmu^ 2ms\i::)Mm 

fzmUTht (04) « ;«SS*lfiV^^<rhtJ:D. 
m2cO®«tt3{t^^c^tMI«c73t<7)^ffiM1-|,i 

[00 24] mz^ mm<^i.d^j:^mmmm.w-^fz 
ifwm^v^ ^y^x'mi^(nm&i5mz-o\^xtm-f 

ffl<?)A«-fk-^ft ^ %\t $ -tir/S t ^OT-S) I) . H 3 § ^ 

j; a \zwmiiy^(n<muifizmj\\:xm}^<oi\x\^h 


7)Vii y Li, Na, K, Rb, Cs, Fr. 

T;P;*y±»#«i:Be, Mg, Ca, Sr, Ba, R 
a. afM«iM«m4]llJ<7)Sc, Ti . V, C 
r, Mn, Fe, Co, Ni, Cu, Zn, Ga, G 
e. As. mSjflSWY, Zr, Nb, Mo, Tc, R 
u, Rh, Pd, Ag, Cd, In, Sn, Sb, ^6 
liJcOL a , H f , T a , W, R e , 0 s , I r , P 
t, Au, Hg, Tl, Pb, Bi. ^WffilC A 1 , 

h o m:\\M^<nMmh L-T. T i C 1 4 , S i C 1 
4 , S iH4 , AsHa , Ti (OCg H7 ) 4 , A 1 
(OC3 H7 ) 3 , A 1 (CH3 ) 3 , Zn (C 
2 H5 ) 2 , Zn (CjiHigOz ) 2 , Zr (CnHig 
O2 ) 4 mifmi^tlh. 

[0026] z.iito(nmAt-^Mi. %im\zxm%x 
\m-^'^tLx%\^i^fih. bi^ftfcLT. mm. t 

i (OC3 H7 ) 4 iiT^hZrv (C2 H5 ) 2 ijXCTiW^ 
[00 27] ^^y7-^'Xi:{±. ^Stt^"XS,l>V^{i 

0 ^MMj.Tx\ ^--^Rm&mj^i/zmmfMx 

0 tc^-v y r-^-xcDsa^nsff-r^ ::tmi-t lw 
[0028] &m'x'imii. y r~:^'xi,zni 

X. 0. 0 0 l-4 0fi*%f0t5Sl^^'^<. 0. 0 1- 

2omM.%commbmtL^\ ^c^mMt. M.fwxm 
s^^'o . 0 0 i i9/h§v^«^. asi^io^it* 

[0029] :^mmtm^zi3\^x. aae^^sjss 

rBl(*It»Atl> ; fc i '9 . !¥M:^'x<7)Km^zi. D4t 

I, ^r 7 s >y ^ XT-; tl L . mMmm^ti'mk 

#:T-J)-5T. ^-vy7-;^?"Xtj;-oTRiiSSrai*lSraa 

[0030] m.m^mmti>m^^ y t-;^?'x 

^?gtt;^?'x h h \ ■^\tK^^&nUzii\^XWmi^X(r^■m■ 
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[00 3 1] mmi'fit. m2i<z5^^^ 5 ^zm^m(^ 
oiarat. KmmcoxaMmzm^tLiiK s 

^-j. xnmmmmm!^zmnxi^x\^\ 
[00 32] m-ti-^y^y^:^mm^^j:^ 
■fmmmcommKmni-tmmmmzm^ 

5 v^xwm-m%uz\i. wm^-comumm 
(om\^^zim<^m.im.nmiivK mh. mtim 
?^mff)^mm.ff^mm><zm.n^tihtiK sjesh^oap 

[0033] «ss^^^sjESPBi^^o»A{i, wm^ 

t ^i-f»ftK(i, 10 2-1 O20ffl/m3 trnt L 
V\ O20jli/ni3 X D tSV>^ffT1i:«S^ 

^0^^tS»«<*'9. 102 |gi/ni3 i;Dtffi^^*tt-<:- 

[0034] wmnnm i a t#-coft^^p 

9*^A,#Att:ti<, &^V){i:ia3tS^tJ:dtZffi 
F/rJyJbt. f^j7jf{it^&P9 a , 9 b ^iSft. W^ICR 

PbI^DA P tcfStt ^>ii/S«I^P i}- ^imUz:^' xcDKmz 
[00 3 5] imfi^"X«ftf^p^-fflHffJil±|gftl.*f^ 


(r){m\i. mmm)mmmi>mmmmx(n 
Wzvx\-^hmxhhL}:.mth\^. K^mt tr 

\t 8 0 %]ii,±*W4 t < , 9 0 %K±fc ^ro T V^-i. .1 

[0036] mmmm-'fkmmh--imx:^t^h>k- 
mm-\t. mmm-kx rm'k'^hm^-fhm^z^ 

fi (nw\m^%^{m^mm.x^(:^%n^wm 

"^m&^mmzi. ^xi,mii\ am#iMii« 

xcotti^^p «{aa t i o T immzi^-i^zmim. 

[0037] mmmmzmmmm^mza^-^x 
li. m^ix^^^imnmcommmwrnhm 
X "9 i^±% < . wz)6i>zmm-mmm-tmim 

mt^^-yxmmi. iwo^zmmmc^btmim 
mw.t^^'^xmmzm'^xw.ti&. ^cDid^rtta 
M.kmmm^zX'^xmm'mz^-! y-mim!&^ 
fii. :ifi^mmi. ^timm±ixi3'o. mwm 
±x-coiK-^m3. t ^ H'*v \ itz7j^'oXKmmm(^7^n 

[0038] m-mmmmmmi.z&-^x . mm 
m-i^itz^^i^zmmmzT^ y-mim^^^ 

mmmif(:>fii. y-mimma^tn^^^ 
mm^^^xmii^coxh^tK y~mM 
4*fts.i/r-^ y~m&-km-f\zm;i_wmmM 

ik,xmfihrA y-mofVA Ji^XMzi. OfflS? 
ill). 

Ta = (Ri • CO • &/v) (d/Ri ) 1/2 
Re=d ■ m/v 

{■m. Tai±T-f Ri \mvm%. wii^n 
mnmsim.. Re ^i^-^y;^xa. di±F^:j?[-nffra 

[0039] im%zii\\X\±. y~\mM>^ 
fc LTii:. f 0-1 5000 <7)KH*^'^ 
<, 7 0-1 0 00 0OtElI*i'S^.«f*L<. 100 
-5 0 0 OtOKHA^t^f* LT, x 

^ 7-1(5954 0 J; O^hSv^hr^ y-mm^^Lts:< 
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[ 0 0 4 0 ] sys. ±mimzxm.Lfz^^ y-m, 

2 0 0 0 iy,Tc7) jGll*^'S < , 0 . 5 — 500 WlgHA^a 
^LV^o -f-cOJlEtii: LTti. l/^y/WXm^iO. 0 5i: 

*%Tt-|> o t.fz. \y-i JjVXm.ifi2 0 0 0 J; '0±^\^ 
[004 1] ±IS<7)T-f y-WSOfl^-i y^l^XaoKH 

ME^z-tmtmtu\ 

[0042] :^mi,zX m^^ixh^y S 7 9Xmii=f 

WMzi.y)^ 0. 0 0 1-1 0^(m(7)tEHO^^056^#4) 

fiht)\ 'mmnzi.mm.^±.^^M.Ltzi^. m 

t<fi0. 00 l-l//m<7)igH7ii'aSL-V\ 1^, -fe5 

iim.m.tfzi±mmKf-mmi<zi m'&x-i h . 
[0043] ±tdmmm^-tmm--^mx.tzik 
iMmmznt. wmm(Tii'^--mFttmioi\. 

V^T. 0. 5-0. 9 99 9cr)K.mt^j:i::bmftl 
\\ dp/DpAi'O. 5*St5rl>«^. ftaij;Ol^ 

M^os^^ott-K^JiMi^ ixmzRMz t mm 

T^-f. tfzdp/Dpv^O. 9 999imilXdtc 
[0044]iiOj:dfcLT. -mm. XiiltlSffi^O 

[0045] 

0 *^ RS^^ $ ill) t cOTIi 5rV ^ « 


m^m-ofz. ^^yThy^vrxJt'^iyv 
(Ti (0C3 H7 )4 ) m%mz^'0 5O'azxm 

1 0 L/m i n tfPSil/^cM*^-^ U 

7-;^?':^ ( 6 0 0°cti3(tl.ffi*;i?>^««)feK0 . 9 s 
cmVs) ^ffll^T. Mfl®mit*§jD*r(cj;D6 

0 o°aca«$ij«isiifc^^wzsnMSR)EgM c^x 

yUXm. m«m O Omm, ^S^I-nWIl 3 Smm. 
mEnmmmcDW, le. 5mm.*§57cm) 

i^nmffi<7)jf 3ss^ 2 6 2 c m / s ( mmmmk-^ 

5 0 0 r p m ) tflM LTt^ 5 -feW^ljg^ft^ft 
T i O2 mSi^^^jSSii:. ^fflt-^4ix-l)T i O, ft 

-^VT-:^'xmiXO. 16 **% , 4 /SSJESHp^ 
T-O^':^^0T%l^ii$PBra2 1#rS)l)» i^^, 
5-ai3:3 5S. ^^y;i-xm!.i:4. 6X%*). mji^?) 

[0046] ±mmz^ muxtiT i Ot as^ 
\i. ^(^miBm\i7^)i'yrxx—m7-f9~^t^m&. 
tTfc'D. ^OTi02 m-'m^M^ {\mmm x- 

l^;o. 0 3xtmfS)i9. ^(nn^f-'^mMi. 0. 0 1- 
0. 0 2umtin5%. 0. 0 2-0. 0 4//m;6^'7 0 
0. 04-0. 06/im;6n0%. 0. 06-0. 

1 0;imA5 5%T-^i-7fc, S/^c. ^^/l-^-tTMmL 
fcT i Oj aa^cOJR^ (**ib) {is 9 8%X%-o 

[0 04 7] ibSf^Jl 

mtm 1 1 n tRmmtm/m'irt:m^x . mmt: 

T-«0. O4/zmrS)0. fwe^g^^^ua, 0. 0 1 
— 0. 0 2^/m*4'2 0%. 0. 0 2-0. 0 4um^}H 
0%. 0. 04-0. 06//m;^i'30%. 0. 06- 

0 . lOMmtinoxt^x'o. -r^ y~mmmfS.^i^ 

TT-aa^^Ji^ ^T^r -9 /t^MM 1 to^i^t it^T . ^ 

7^;U^~^zxMmUzT i O2 as^^OJR* (S» 
it) (i. T i Ojas^x^^^Rffts j;Wf-R««ffitc# 

*ix\^ifziib8 3%xh'o. y-m^mfmi^ 
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[0 04 8] mmm2 

mii . mmm 1 1 n 1 1-* i. . m-i: 5 L/m i n t 
mmzmffziMka 1 2 i 

'im Sum. ¥i^m^» 0 . 2 5 x< m ) mmmm 

ga^fflv^TM*^'x*t33-aL/t«ffi (|fj5x 1 010 
S:-^tfM*;^'xcOgii*^ 1 L/m i nfcM«Lyc„ MS 

aspi '9-sffi-ri.^>.*fc-tt^ii.T i 02 

[0049]^. ^m. w.fummi. m*^-^ u 
0 . 1 7mM.%. tfcm^m^Tc^ 

(±358. 1^^ y ;l^xmi± 2 . ST-fe D . Bua^Or^ y 
IS*. Ti02 Ma««1,ffi*^T^;P7r^T—a5T 
5rii««3t^t*>. ^coWff^^ttJ^O. ll^mf\ 

•f-SDptoirbdp/Dpiio. 9 8t^j:h. ^mnm^ 

CO-^M±. 0. 0 8//miil,T*^"2%. 0. 0 8-0. 1 
um^)nO%. 0. 1-0. 1 2/xmji^7 2%. 0. 1 
2-0. 14xtm/&n3%. 0. 1 4xtmJ^Lh/&^■3%r 
T%-T-S>-o^^, tfz. 7^)U^~^ZXmmUzT i o 
[00 5 0] J:M2 

m^W^X\ -t^^hibT-l y-mii^^^^-f. 

wimi'mzx. ¥.fw:^ com^mi-z x h mn=?-m. 
mm.^'{fti:-)fz. lii^mzim^^fifzTio^ wm 

x-mri-^ Lx\^fz. mmM(D^i-m^ii 

^0. 0 9umX\ ^mM!f^(^^^li. 0. 0 6 Mm 
&rFtnO%. 0. 0 6-0. 0 8//m;ii2 3%. 0. 
0 8-0. l//m#'4 5%. 0. 1-0. 12Mmtn 
4%, 0. 12um&,±.^^8%Xh-ofz. "r^y-'imt. 

mm^f¥Tx-mtL'F±!& i ^f^r o tzmmm 2 c^m^^z 


mil. ttz. y^ju^-izxmmitzTi02 ^mm 
mmi'mm (ait) ^mmif-mmm 
mmmmi,zmLx\^^htzi^8 7%x-h d , -r-f 5 
~miCDm!mn'jxwi=f^f&'^m'orzmmm 2 « 

[005 1 ]Mfi^j3 

m3^z7r.tKmmi:M^^x. mmm^ti^y^ 
•y^mn^comt^fr^^'^tz. m^mff)i^. -k^ 
mmmmcoEm.ii. tKxmt>mimt 

Xhh. T)V^~-^MVyut'^lyY (Al (OC3 

H, ) 3 ) mm^5 at i 19 1 0 o'c^zxmm^^. 

■ijfti* 1 L/m i n tSMSil^^M*^^ U T^^'X^ 

S^>tf-^'yrh7^yrn*"df^F&^^ll5b 
D 5 O-CfCT^HSil:. 1 L/m i ntlM 

feii/tffi^p 9 b {.mmmmt-^m^ku 9 b t t-^o 
Eggiiocm) i.'oim'muzMxuz. r^i-s-^ 

i.-Y yrn*°^i^Kcr)»:i^||SJSti: O^tT^A 1 2 O 
J; D^ktl) T i O2 TlM^ti. T i O2 S 

SAij Og %mftfm.uz. RjesPaTOaiJcDsm 
[ 0 0 5 2 ] i^, ^m. w:my^m},t. m.^^ u 

T-imz-^LXTlV^--^M yTn;K^i^F0 . 3 
5*4%. f-^J'yf h^-^yrnji^-^Sfi^FO. 17SI- 

S - >>A^ y rn*°^ iy "^Vm 1 8 8#\ ^-^yrVy 
A Vrui^'^iy^m 1 8#rS>l= . ttzrA y-mt 

3 5 8. p y ;i-xm{±KjiE^PHmi5i o ftj^p 9 b t 

T-<7)g|3^^T-0. 4 6. ftl^nQb^^gP^j-TO. 9 3 

I. . 

[0053] ±iB#fr(C J: Dft^ilfcT i O2 IMA 1 

2 03 ms^^ii. mmf;\<zi,hmfff^w.. AI2 o 

3 »ii^^ofeirBlf*^'r*;P7rXK}ffv^rS. Ti02 

^OlSm. &-T©±¥%g mWrn x-m. 7/xmT- 
S)^. S^Si3-*i±0. 5/imliJ,T*^'2%. 0. 5- 
0. 6//m*i9%. 0, 6-0. 7x/m:6^4 5%. 0. 
7-0. 8//m*i'2 8%. 0. S — 0. 9 sj.mff\2 
%. 0. 9/zmJiIJ:*M%T'*o;^c, STtS^ilfB^S 

»«i^Ka«tj;i>««iojg*. AI2 03 m±m 
(m\z\mmf£m.^vm»> ^tu-z . saJit^ wj*^{± 

*5j0. 0 5jJ.mX\ AI2 O3 SS^^OS^gdpfcT 
i02 SHAlj O3 «^0&i^gDp<5Dj:tdp/D 
p{±0. 9 3t>5ri9. MaiIif^£^3i-^iJ(±. 0. 03jj. 


(9) 
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mjy,T*n%. 0. 0 3-0. QAnx(it^l%. 0. 0 
4-0. QSiimti^AeX. 0. 0 5-0. 0 6/xm*^ 
41%. 0. 06-0. 01jJ.mti^5%. 0. 07/zm 

i 02 1 2 03 f»a7-«jR* mmi) \±9 6% 

[0 0 54] J:t^^iJ3 

A 1 2 O3 Wm-li. Al z O3 SS^<7)'^B^B|B;0^Tt 
7 r7.f— gPT-f:^— ^rWbfttTV^I, i 

%iL=fmt^im {\mmm) t-^o. 7//mT* 

O.a^fl^^^O. 5A£mlii,T3!)i'4%. 0. 5-0. 
6^.m;&n5%. 0. 6 — 0. 1 jj.mt^3 3%^ 0. 7 
— 0. S/J.mif26%^ 0. 8-0. 9/im:6n8%. 
0 . 9 mJii±*5'4 o ;t . tM1^0¥ife)Ji;2*.{i» 
0. 0 5//mT\ aaiJf^cO^>^1iii. 0. OS/imJil 
T^n 3%. 0. 03-0. 04^im*n5%. 0. 0 
4-0. 05p.Tn.tf28%. 0. 0 5 — 0. 06umif 
23%. 0. 06-0. 07/xmj5n4%. 0. 07 p. 

tTffl*t/iTi 02 asA 1 2 03 mm-(nm m 
[0055] mmm4 

04 ts^t-^Ksa&fflv^T . 5 

^ >-r h 7 ^ y 7°n*°=3f F mm 5 a j; D 5 0 °C 
fcX^^S*. 1 L/m i ntSlJfPSiiysSftdf 

a J; D»AL. § ^ t|SI«t]Iglitfg(t/S«*&P 1 2 J; 

DFezOg as^ {^mmo. 9 urn) mmv^ 
ii'mmmkm\'-^xmm:^'xf^i'zmifz'm mi 012 

l/m3 ) Tm^raWtftl^t/i. ic;3t!#Fe2 Og 
'mi^k^tsmm^y^cDmAi: 1 L/m l nt$IJfPL 
?t „ $ 1 7-;P S A ^ y Tn;^"^^ K 5 b 

tJ: 19 1 0 O-CfcTlH^ii-. ?j5E»& 1 L/m i n(C$IJ 

u r-x?■/^ ^fflv^T. ^-i-nffisaic^ 

ft'^il/tfSI^P 9 b (KfE^rBOTai*^^>«^P 9 b tX- 
(Dmm 1 0 c m ) j; 19 ^JitFSPHlrtfc»7v tf^ . F e 2 O 
3 WfiLfCOmmi^i-l^ yf-hy-^ V7°i:i:i<^iyV:(7)»c^ 


2 03 f^comwaasixT. Fej 03 /no^ 
/AI2O3 iii«3tf)!M^;?)^'«Ly£. m^m&m 
i:^'ds,iiith^y^^ztt.fimnmmmmmiim 

[0056] i^icoBi. Mfwyimi'i. mm^^ v r 

-;^'7stMLT^^yTh7^y7°P*°^^F0. 1 7 
7;i^S-'>A^y7°n;^"^>'F0. 35a 

Vrx^t'^ 5 l%Xh h o tfzTA y~m± 3 

5s.\y4 j!i'XmimMmm-b-t,\mu 9htx 

<^n^X 0.93. \mu 9 b \?}.Wcon^X 1 . 4 X'h 
[0057] ±iE^m3 J; m^^flfzFe^ Og /T i 

02 /AI2 03 mmmm-ii. mmmzih^ 

ff^Jg*. Ti02 Wmmm^rMVT^iVyrxx— 

mn-^-mms-Lxm. AI2 Og ims^tjUb^b 

^B;?)57^;^7 r x(c3fi^^rfflT-& I. i ^^^^^^-^/Co S 
^ifM«®iS«i^Mail(cJ;l.|l«(7)IS*. T i O2 

saifcAij 03 mmimz-wxmmm^y 
■h. ^ii^mamwf^mmmi^^fifz. no^ 

SaiOTlW^ii^^O. 0 5jumX\ Fe2 O3 M 

&^ cofi^s d p h T i 0 2 SSI t x-^^fzmm 

fmpCOitdp/DpliO. 89k^^l, Ti02 S 
aJlJ¥;^(7)3j-flii±, 0. 0 3//maT*^'0%, 0. 0 3 
-0. 0 4jumi3^3%. 0. 0 4-0. 0 5/^m*^2 1 
%, 0. 0 5-0. 0 6/im;?)5'6 9%. 0. 06 — 0. 
0 7//m»5-7%^ 0. 0 7//mjy,±;6i'0%t:-35'3yi. * 
^'f-ilt-S)!. A 1 2 Og ftailc^¥%il^(il?? 0.07// 
mX\ AI2 Og «la:I^V^fcg|?:»-coS^f5dpfca 
il«3S{S&^^*60ai^flD p tOjrt d P /D p ti 0 . 8 
7fc5r^o AI2 O3 ttailif^^t03]''» 0. 04u 
mlilTinX. 0. 0 4-0. 0 6//mAi'2 0%, 0. 

0 6-0. 0S//m*i7 6%. 0. 0 8—0. 1 jum^^ 
3%. 0. l//mJil±;!)i'0%T-S)'5/to tfz. 7 4]Vi' 

-tTsmucFej 03 /Ti02 /AI2 Og mm 
msm&<nm^ mmt) \i9 8%x-h->fz. 
[0058] mmA 

IIIiE§-ti-5:V^f\ ■t^xhh'f^ y~Wijii:%^^^ir. 
ff LHi LStifcT . WMiJy^(r)mmi'<z j; D IStS^^JjE 

^.l&tT-^^Co m^WiiZX^im^iXtzF O3 /T 

1 02 /A 1 2 03 mmmmim^ii. t i 02 aaii 
^olSsliffl^irt ;P7 T yx-mT-r^-^mfz^Lxa 

19. AI2 O3 Sai«ISBl,ffl»^'7^:;l-7T;^t::3ffv^r 

mt'&t/s. t i 02 Wim.m<7^^imMmo . 05 p. 

mX\ TiOg WMMM^(n-9fmi.. 0 . 0 3/imJ.:l.T 
X)^'6%. 0. 03-0. 04//m*n3%. 0. 04 — 
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0. Q5umifi2A%. 0. 0 5-0. Q6jimifi31 
0. 0 6 — 0. 0 7//m#'15%. 0. 01 uml:). 
±jfi5%'r:%-otz. m^mThhAli O3 ^MMcoW- 

im^imo. oijimT. AI2 03 ^mmw-^cni-^ 

mt. 0. 0 4//ml.:j[W6%. 0. 0 4-0. 0 6// 
m;?)i'3 5%. 0. 0 6 — 0. OSjJ.mifiAA%. 0. 0 
8-0. Ixim?!)n3%. 0. lnm\:lHf2%Th-^ 

ftM4<7)*^tJ:b^T. f COSaHif ;^:«"*iiT i 

02 . AI2 03 ^tjA<. sa««j%-"'i4t^^i>ti- 

i^c. 7^;U^-tTff*t/tFe2 O3 /Ti 

02 /A 1 2 03 aisjgma^c7)jR$ (^m) ii. 
7 8 %T* D . x-f 5 -«Ji<7)m*#Tt«a^ 

JS; l-ff -o /t^»J 4 <^ti^t;J:b^T . JR^fi^V ^ h s i 
[00 59] 

[01] 


[03 ] *||H)iti3(t-sai«M4^»3tga«-W 

[04 ] :^%m^zmmmMmmmmm(D-m 

1 mm 

2 mm 

3 mmmmm^mm 

5 HS^-fM 

5 a JIt«S«(l^lff) 
5b SMM(lllll) 

6 ^^VT-^'XW^m 

6 a df.YU7-^-Xf*f&gS 

6 b dr^UT-;^'^ffil&S» 

7 itS^fflftgt 

8 RJESPbT 

9 a Jmfi;^';^60ftl^P 

9 b iIf4^-X;7)ft^P 

10 fMimmm 

12 »4^cDffiMP 


[02] 


^ — Qr 
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